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ABSTRACT 
Athlete self-report measures (ASRM) are a common and cost-effective method of athlete monitoring. 
It is purported that ASRM be used to detect athletes at risk of overtraining, injury or illness, allowing 
intervention through training modification. However it is not known whether ASRM are actually 
being used for or are achieving these objectives in the applied sport setting. Therefore the aim of this 
study was to better understand how ASRM are being used in elite sports and their role in athletic 
preparation. Semi-structured interviews were conducted one-on-one with athletes, coaches and sports 
science and medicine staff (n=30) at a national sporting institute. Interview recordings were 
transcribed and analysed for emergent themes. Twelve day-to-day and seven longer-term practices 
were identified which contributed to a four-step process of ASRM use (record data, review data, 
contextualize, act). In addition to the purported uses, ASRM facilitated information disclosure and 
communication amongst athletes and staff and between staff, and improved the understanding and 
management of athlete preparation. These roles of ASRM are best achieved through engagement of 
athletes, coaches and support staff in the systematic, cyclic process. 
Key words: training diary, questionnaire, athlete monitoring, well-being, overtraining, injury 
prevention
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 INTRODUCTION 
Athlete monitoring involves systematically recording and evaluating athletic preparation. A recent 
survey identified that 91% of high performance sports employed some form of athlete monitoring, 
with athlete self-report measures (ASRM) used most commonly and frequently (24). Self-report 
measures assess an athlete’s subjective well-being and are favoured for their relatively low cost and 
practical advantages over more traditional physiological and performance measures. However, to date 
there is a lack of research to characterise, or guide, how ASRM are actually used in the applied sports 
setting. 
In research settings, ASRM are typically used to evaluate the impact of an acute training phase or 
intervention on athlete well-being. As a result, ASRM have been demonstrated to be sensitive, reliable 
and practical measures of the athlete state (for reviews see 17, 25). Given the difference between top 
placings at elite competitions have been estimated to be 0.3-3% in various sports (12, 20, 23), and the 
negative consequences to performance associated with interrupted training in the event of an injury or 
illness (19), the ability to closely monitor the athlete state is appealing. 
It is often purported in the literature that ASRM be implemented in the applied setting to enable the 
early detection of athletes at risk of non-functional overreaching, overtraining or staleness (e.g. 5, 7, 
15, 18). There is also empirical support for ASRM to identify athletes at risk of injury (1, 9) and 
illness (26). For early detection and intervention, ASRM must be completed by athletes on a routine 
and ongoing basis and data must be promptly interpreted and used to guide adjustments to practices. 
There are limited examples of such use of ASRM in the literature. 
Research conducted in the applied setting has alluded to ASRM being used to adjust training during 
an acute overload period (21), competition period (16) or over the course of a season (3, 10). 
However, only one of these studies has detailed how this actually occurred (3). This study established 
individual baselines on ASRM during the off-season, then implemented weekly monitoring during the 
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season to identify elite canoeists who were at risk of becoming stale (more than 50% increase in mood 
disturbance with fatigue greater than vigour) and those who were  insufficiently stressed (less than 
10% increase in mood disturbance), and adjusted training load accordingly. 
Beyond these examples, the purpose for or the process of ASRM use in the applied sport setting is 
unknown. Therefore the aim of this study was to better understand how ASRM are being used in elite 
sports and their role in athletic preparation. 
METHODS 
Experimental Approach to the Problem 
As there is little prior knowledge in this area, a qualitative interview-based design was used. To 
ensure scientific rigour, techniques and guidelines for developing grounded theory were followed (6). 
Unlike other forms of enquiry which seek to test a hypothesis, a grounded theory approach allows 
novel and unexpected themes to emerge from the perspectives of insiders (6). A national sporting 
institute was selected for data collection due to the elite level of athletes, diversity in sports, athlete 
experience and access to experienced coaches and multidisciplinary support staff. A stratified 
purposeful sample of athletes, coaches and sports science and medicine staff (SSMS) was sought, 
with recruitment continuing throughout the data collection period until no new information arose from 
further interviews. 
Subjects 
Ethics approval was granted by both the university and national sporting institute human research 
ethics committees. Written informed consent was obtained from subjects following full written and 
verbal explanation of the study and the opportunity to clarify any concerns. Subjects were 8 athletes, 7 
coaches and 15 SSMS at a national sporting institute. The subjects represented 20 different sports 
programs including 10 international-level individual sports (rowing, swimming, track and field, 
tennis, sailing, road cycling, track cycling, mountain biking, winter sports, boxing), 4 international-
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level team sports (women’s water polo, women’s football, rugby union, rugby league), and 6 elite 
youth team sports (men’s football, men’s and women’s basketball, hockey, netball, Australian 
football). 
Athletes (aged 23.8 ± 3.9 years) had been at the national sporting institute for between 3 months to 10 
years (4.9 ± 3.7 years). Staff had been at the national sporting institute for between 6 months and 24 
years (6.4 ± 6.4 years) and had been working with athletes for 4 to 27 years (12.2 ± 6.9 years). 
Fourteen staff had additional experience in amateur sports, 9 had experience in professional sports and 
10 had experience in international sports settings. Thirteen staff also had experience as an athlete at a 
sub-elite or elite level. Further subject characteristics are outlined in Table 1. 
Subjects had a range of experience with ASRM of both duration (3 months-15 years; 4.8 ± 3.4 years) 
and measures used. Subjects were currently using various in-house or customised commercial 
measures. These measures took a multidisciplinary approach, briefly assessing an athlete’s subjective 
well-being alongside behaviours such as training, recovery and nutrition. For the purposes of this 
research, the particular characteristics of the ASRM used (e.g. questions, format) were less relevant, 
rather the purpose and nature of their use in athlete preparation was important. 
***Table 1 near here*** 
Procedures 
A semi-structured interview schedule was developed with open-ended questions to allow novel 
insights to emerge. Interviews were conducted one-on-one by the first author at the national sporting 
institute and lasted approximately 20 minutes. The interview commenced with simple questions 
regarding the interviewee to both make them feel comfortable and also provide background 
information on what experiences may influence their responses. Subjects were then interviewed on 
their views and current practices related to ASRM use (Table 2). The same questions were used for all 
participants, with some interchanges of wording such as “you” for athletes and “the athletes you work 
with” for coaches and staff as necessary. Interviewees were prompted for further information or asked 
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to explain or elaborate on points raised where appropriate. The interviews were audio recorded and 
supplemented with brief hand-written notes. 
***Table 2 near here*** 
Statistical analyses 
Audio recordings and notes were labelled with a subject code with names recorded separately. Subject 
codes consisted of a letter representing the interviewee’s role (A=athlete, C=coach, S=SSMS) and 
numeric identifier. The first author transcribed all interviews verbatim from the audio recordings and 
re-checked them for accuracy. Complete text files of transcripts were imported into NVivo qualitative 
data analysis software (QSR International Pty Ltd. Version 10.0, 2012) for coding and data 
management. 
The techniques of grounded theory were used to systematically develop an overarching theory whilst 
minimising the potential for researcher bias (6). The approach involved identifying informative 
sections of text (meaning units) which were then coded to nodes, with nodes continually evolving as 
analysis progressed. Nodes were then grouped into lower and higher-order themes. This process was 
triangulated amongst all authors, with several revisions of the thematic structure made until all authors 
were in agreement. 
RESULTS 
Analysis of the transcripts revealed 695 meaning units which related to the role of ASRM. The 
grouping of meaning units revealed 12 day-to-day and seven longer-term practices (Table 3), each 
contributing to a four-step process of ASRM use (record data, review data, contextualize and act) 
(Figure 1). 
***Table 3 and Figure 1 near here*** 
Record data 
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Record practices. Athletes recorded details of their training and related practices such as sleep, 
nutrition and recovery. Training details included duration and a rating of perceived exertion (RPE) 
which enabled training across different modalities to be combined to calculate an overall training 
load. Such information enabled staff to identify whether or not athletes were achieving the desired 
training stress and preparing as intended. 
Athlete provision of additional information. Athletes used a free comments area to explain any 
unusual responses and alert staff to work or life events which may be affecting their preparation. Staff 
described such comments as “enlightening” and, in some cases, “a cry for help”, with athletes raising 
personal issues which they may not have been comfortable raising in person. 
Indication of an athlete’s current state. To supplement the information deemed on training and non-
training loads experienced by an athlete, subjective well-being measures were used to indicate how 
well an athlete was “coping” with the load. This indication was used to determine whether an 
appropriate training stimulus and adaptive response was occurring. 
Record keeping. Longer-term record keeping was a fundamental use of ASRM, yet was only 
mentioned by four SSMS. Two key rationales for ASRM being used for record keeping were 
mentioned. Firstly, record keeping was said to be an obligation, particularly in regards to being 
accountable for funding. Secondly, records provide superior accuracy over memories which are prone 
to bias, enabling the past to be reviewed. 
Review data 
Review of data. Coaches described how initially they would oversee the incoming ASRM data on a 
daily basis however this drifted to every few days or weekly. Reasons given were the time burden and 
reliance upon SSMS to notify them of any concern which may arise. For SSMS, the frequency of 
overseeing the data ranged from daily to infrequently, depending on the relevance to their role and 
athlete compliance. Situations such as training camps, competition or athletes of particular concern 
would prompt a higher frequency of reviewing the data by both the coach and SSMS. 
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Red flag identification. It was intended that ASRM would act as an “early alert system”, identifying 
potential issues and enabling a more “proactive rather than reactive” approach. Monitoring software 
enabled automated alerts to be programmed and sent to staff, however the criteria for what constituted 
a red flag was arbitrary and varied. 
Athlete response patterns. Consistent, longitudinal data collection over a full training phase or more 
was intended to reveal athlete response patterns or “trends”. From these patterns, staff could “get a 
feel for acute and chronic responses of athletes”(S02) and review circumstances associated with an 
undesired outcome, with the ultimate goal of determining what loads an athlete could and could not 
handle. A couple of examples were provided where staff had noted patterns in data, such as an acute 
peak in training load preceding injury, however they acknowledged the flaws and lack of scientific 
rigour in this approach. 
Athlete education and awareness. Through use of an ASRM, athletes were more aware of the many 
factors outside of training which influence their performance and allowed them to be “more in tune 
with themselves”. There were also instances of injured athletes gaining a better understanding of their 
capacities and limitations. Some drawbacks observed included the tendency to “over-swing or under-
swing” with a heightened awareness or downplaying of potential issues respectively, or athletes 
responding out of habit rather than reflecting on their true current state. 
Contextualize 
Context of knowing athlete. There remained an element of ‘art’ to interpreting an athlete’s data based 
upon what staff knew about an athlete. For instance, knowledge of personal circumstances and 
personality traits would be taken into account when determining the accuracy and significance of 
unusual responses. 
Initiate communication between staff and athlete. As one of the most commonly cited practices of 
ASRM use, communication between the staff and athlete took several forms. Staff viewed unusual 
responses or comments as “an invitation to start a conversation” with an athlete to find out more 
Copyright  Ó Lippincott Williams & Wilkins. All rights reserved.
information. Advantages of this approach were that athletes were made aware that someone was 
looking at and cared about the data they were entering in their ASRM, and that staff could approach 
conversations in a more targeted and efficient manner. Targeted conversations were particularly 
useful for staff with large squads, or who had less contact with the athletes, where regular individual 
conversations were impractical. By comparison, staff who would spend prolonged time with athletes, 
such as at recovery or physical therapy sessions, mentioned looking at the athlete’s ASRM prior to 
their attendance and using the information as a conversation starter. In addition to face-to-face 
communication, conversations were also initiated by phone calls, e-mail and mobile text messages. 
Initiate communication between staff. The initiation of communication and coordination amongst 
coaches and SSMS was the most commonly cited practice of ASRM use. The multidisciplinary 
ASRM were said to keep all staff “on the same page” in regards to the different aspects of athletic 
preparation. It was suggested that this “should increase the amount of coordinated communication 
between different therapists, coaches, athletes and service providers as they’ve got a commonality or 
something to talk about, a reason to be communicative”(C06). However the level of communication 
was said to be “very individual with the support staff…and who is willing to be forthcoming and open 
and collaborative across disciplines”(C01). Nevertheless, both informal and formal communications 
were facilitated amongst staff to draw upon different areas of expertise, other data and observations, 
and ultimately agree upon “an action plan”. A key staff member or coach was generally needed to 
control inputs and convey a unified message to the athlete. 
Build knowledge. Identification of possible relationships between ASRM variables, other variables 
(e.g. training) and outcomes (e.g. performance, injury) improved understanding of athletic 
preparation. However attempts to utilise such data in applied research were unsuccessful due to a lack 
of data integrity. 
Act 
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Feedback to the athlete. Without feedback, ASRM were described as “faceless” or a “black hole” 
where athletes would see no return for their effort. Often athletes would only receive feedback if their 
data was concerning, leaving other athletes responding well to lose interest in the measure. It was 
commented that feedback needs to be in real-time, not lagging by a few weeks, and provide added 
value of interpretation rather than just re-presenting the data. Yet for staff, “it takes a lot of time and 
effort to give [athletes] meaningful feedback” (S03). Hence instead of written reports, the simplest 
and most effective form of feedback was through conversations. 
Feedback to the coach. As for athletes, feedback to coaches was said to be essential for them to see 
value in ASRM. Feedback was required in a timely manner and easy to interpret format. As one coach 
commented: “I don’t feel that I’m quite qualified enough to read [the raw data]” (C07) and so 
interpretation by SSMS was necessary. 
Training prescription and modification.  Training prescription was said to be fine-tuned in response to 
ASRM data with “day to day manipulation of their training loads based on how they’re 
doing…stressing them as much as we can without putting them over the edge”(S15). Similarly, it was 
intended to avert undesired outcomes as “hopefully there’s early indicators…[so]  we can lighten 
back on the load and freshen them up a bit and hopefully keep the athletes injury free and get as many 
training days out of them as possible”(C05). However one caveat of this approach was the potential 
for athletes to manipulate the process through inaccurate responses in their ASRM. 
Referral. Another common approach to managing the athlete state was targeted referral to the 
appropriate support staff. Common examples for referral were the detection of poor habits such as 
sleep and nutrition, unfavourable psychological states and soreness which may compromise both 
athlete well-being and performance if not addressed. Referral would either occur through suggestion 
to the athlete to seek assistance, or via direct contact from the relevant staff. 
Training and program planning. Subsequent to an improved understanding of athletic preparation, 
informed modifications were said to be made to training loads, periodization plans and event 
Copyright  Ó Lippincott Williams & Wilkins. All rights reserved.
scheduling.  Specific examples given included revising the program schedule to reduce the stress 
experienced by athletes and identifying an optimal training load for performance and reduced risk of 
injury. 
Athlete self-management. An increased sense of accountability and consequently improved self-
management behaviours were suggested to result from ASRM use. However six athletes denied this 
was the case, and one SSMS thought such a process was “too linear” as it relies upon the athlete 
knowing what and how to respond. Nevertheless, six staff provided specific examples of one or more 
of their athletes improving their self-management in response to their ASRM such as taking the 
initiative to seek further information and assistance from staff; forming better habits; and being “less 
likely to sit on pain and injury”. Another example was an athlete who was using their ASRM to help 
them “leave no stone unturned” towards their Olympic goal. 
Prevent undesired outcomes. An ultimate objective of ASRM use was to prevent undesired outcomes 
such as injury, illness, overtraining and poor performance. One SSMS was confident that ASRM was 
achieving this objective in their sport, whilst another gave an example of how an ASRM had helped 
get an athlete “back on track pretty quickly". Other interviewees saw such potential, however 
accompanied their comments with words such as “hoping”, “ideal” and “ultimately”. One coach and 
one SSMS expressed opposing views, emphasising that preventing undesired outcomes was a 
common misconception but was not the reason for ASRM use. Instead they felt that an ASRM was 
like “an insurance package” to improve understanding and management when undesired outcomes 
inevitably occur. 
DISCUSSION 
The findings of this study affirm the purported role of ASRM in the applied setting, namely 
identifying undesired athlete responses and intervening as necessary. In addition to these, further day-
to-day and longer-term practices were identified including the facilitation of communication, athlete 
self-management and better understanding of athletic preparation. Collectively, each practice 
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contributed to a four-step cyclical process of recording, reviewing, contextualizing and acting on data 
(Figure 1). 
If athletes and sports programs are to invest in ASRM, each of the four steps must be well 
implemented to ensure the purported benefits are achieved. The steps of recording and reviewing data 
are susceptible to the inherent limitations of self-report such as measurement error and conscious bias 
(2). Consequently, ASRM data was used as an indicator of the athlete state, directing staff to seek 
further contextual information. As a result, the overwhelming role of an ASRM in athletic preparation 
was the facilitation of communication between all parties. 
The nature of self-report removes personal and locational barriers to communication, encouraging 
greater disclosure of potentially relevant information to staff. Such disclosure has been quantified 
amongst professional athletes who reported 96% of illness to an online measure compared to only 
19% reported to staff in-person (8). Disclosure through additional comments on an ASRM was 
particularly valued by all parties, a finding previously identified amongst coaches (22). The initiation 
of targeted conversations in response to ASRM data provided an efficient and purposeful approach to 
address a particular concern. Increased conversations between the athlete and coach may improve the 
athlete-coach relationship which has been shown to have psychological (13) and performance (11) 
benefits for the athlete. Amongst staff, the ASRM facilitated discussions to broaden the insight and 
expertise used to determine the best approach for the management of athletes. 
Athlete management may be improved as a result of ASRM increasing understanding of athlete 
preparation and in turn, guiding future practices. This is not only the case for staff, but athletes as 
well. Use of an ASRM encourages athletes to reflect upon their preparation, and through a sense of 
accountability, act to improve their self-management practices in a manner similar to the self-
regulation theory (14). However such self-awareness and education takes considerable time and effort 
(4), which may explain the mixed views of interviewees in this study. The variable engagement of 
athletes with their ASRM is another factor limiting the strength of this finding. 
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Engagement of all parties is essential to drive the cyclic process of ASRM use. The final step of 
action is dependent upon the previous steps, yet is also an important stimulus for ongoing data input. 
Therefore it is important that athletes, coaches and SSMS have a shared understanding of the role of 
ASRM and the systematic process required to benefit athlete preparation. The four-step process 
identified in this study may be used as a framework for an educational strategy to achieve such 
understanding. 
It must be acknowledged that this study did not attempt to reveal an exhaustive list of ASRM 
practices or represent all users and sports settings; hence the transferability of the findings may be 
limited to the present context. The identified roles of ASRM in athlete preparation, in particular the 
facilitation of communication and improved athlete management, warrant further investigation 
through a prospective research design. As it is important that all parties understand the role and 
process of ASRM use, educational interventions should also be developed and evaluated. 
PRACTICAL APPLICATIONS 
Athlete preparation is complex, involving the inputs of the athlete, coach and various support staff. By 
recording an athlete’s preparation and how they are responding, ASRM are a vehicle to facilitate 
communication between the athlete and staff, and also amongst staff. As a result, more informed and 
coordinated decisions can be made to improve practices of both the athlete and staff. However the 
efficacy of ASRM use is dependent upon all parties being actively engaged in the process day-to-day 
and in the longer-term. Hence educational strategies may need to be implemented to ensure a shared 
understanding of the roles and process of ASRM use amongst athletes, coaches and support staff. 
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 Figure 1. The four-step process of using a self-report measure in athlete preparation. 
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Table 1. Subject characteristics 
Subject Gender Role Position Sport(s) 
1 : A01 Male Athlete  Team (Y) 
2 : A02 Male Athlete  Team (Y) 
3 : A03 Male Athlete  Team (Y) 
4 : A04 Male Athlete  Individual 
5 : A05 Female Athlete  Team (I) 
6 : A06 Female Athlete  Team (I) 
7 : A07 Female Athlete  Team (I) 
8 : A08 Female Athlete  Team (I) 
9 : C01 Male Coach S&C Coach Team (I) 
10 : C02 Male Coach S&C Coach Mixed 
11 : C03 Male Coach Coach Individual 
12 : C04 Male Coach Coach Team (I) 
13 : C05 Male Coach Coach Team (I) 
14 : C06 Male Coach Coach Individual 
15 : C07 Female Coach Coach Team (Y) 
16 : S01 Male SSMS Physiologist Team (Y) 
17 : S02 Male SSMS Recovery physiologist Mixed 
18 : S03 Male SSMS Physiologist Individual 
19 : S04 Female SSMS Recovery physiologist Individual 
20 : S05 Male SSMS Physiotherapist Individual 
21 : S06 Male SSMS Recovery physiologist Mixed 
22 : S07 Male SSMS Physiotherapist Team (Y) 
23 : S08 Male SSMS Physiotherapist Mixed 
24 : S09 Male SSMS Physiotherapist Team (Y) 
25 : S10 Male SSMS Physiologist Individual 
26 : S11 Female SSMS Psychologist Mixed 
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27 : S12 Female SSMS Physiotherapist Team (I) 
28 : S13 Male SSMS Physiologist Mixed 
29 : S14 Male SSMS Physiotherapist Individual 
30 : S15 Male SSMS Physiologist Individual 
SSMS  = Sports science and medicine staff; S&C = Strength and Conditioning coach. Sports categorised as 
international-level individual (Individual) or team (Team (I)) sports, or elite youth team sports (Team (Y)). Staff 
working with multiple sports with different categorisation are reported as ‘Mixed’. 
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Table 2. Interview schedule 
1. What are the reasons you use an ASRM? 
2. What do you see as the benefits of completing an ASRM? 
3. What do you see as the negatives of completing an ASRM? 
4. How do you complete the ASRM? 
5. How accurate are you with your reporting? 
6. Consider the behaviours recorded on an ASRM. Have you noticed any changes in your behaviours since starting 
to use an ASRM? 
7. Who looks at what you enter in the ASRM? 
8. Please talk me through the actions that take place if something of concern was to appear on your ASRM. 
9. Other comments and suggestions for improvement. 
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Table 3. Thematic structure of the practices involved in athlete self-report measure use. 
Number of interviewees 
Higher-order 
themes 
Lower-order 
themes 
Time 
frame 
Athlete 
n=8 
Coach 
n=7 
SSMS 
n=15 
Total 
meaning 
units 
Record data Record practices D-D 0 5 8 20 
 Athlete provision of additional 
information 
D-D 3 4 9 21 
 Indication of an athlete’s current state D-D 1 5 9 34 
 Record keeping L-T 0 0 4 13 
Review data Review of data D-D 0 7 15 47 
 Red flag identification D-D 2 3 13 34 
 Athlete response patterns L-T 4 1 8 20 
 Athlete education and awareness L-T 4 5 12 45 
Contextualize Context of knowing athlete D-D 0 5 4 12 
 Initiate communication between staff 
and athlete 
D-D 8 7 14 82 
 Initiate communication between staff D-D 6 7 15 109 
 Build knowledge L-T 1 3 12 35 
Act Feedback to the athlete D-D 6 4 13 73 
 Feedback to the coach D-D 0 5 6 18 
 Training prescription and modification D-D 7 3 13 52 
 Referral D-D 2 2 7 15 
 Training and program planning L-T 1 1 9 14 
 Athlete self-management L-T 7 6 9 34 
 Prevent undesired outcomes L-T 0 2 9 17 
The number of interviewees contributing to each lower-order theme are presented, along with total number of 
meaning units. SSMS = Sports science and medicine staff; D-D = day-to-day practice; L-T = longer-term 
practice. 
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